In recent decades advances in surgery and anaesthesia have greatly optimized surgical treatments and outcomes, even for frail elderly people. Further methods of optimization resulting from innovation, guided by research and development, are emerging. Surgery represents a major stressor for patients, causing temporary deconditioning 1 . Age-related psychophysiological changes and co-morbidities affect older people's tolerance to surgery, making this a major life event with the risk of more permanent and definitive consequences. Optimization of the continuity of care might be of paramount importance for elderly patients. Preoperative assessment and detailed systematic screening of common geriatric syndromes are required, besides the usual physical evaluation. Cognitive, gait and balance, nutritional and functional impairments all flag up patients at high risk of perioperative and postoperative complications 2 . Preoperative assessment can help to detect high-risk patients at an early stage and employ interventions (prehabilitation), including physiotherapy, nutritional, pharmacological and cognitive support, to reduce the risk of postoperative mortality, morbidity and adverse functional outcomes 1 .
Prehabilitation
Prehabilitation is used primarily in anticipation of an upcoming stressor, such as surgery, and may be defined as the process on the continuum of care between establishing an indication for surgery, hospital admission and surgery. Prehabilitation includes physical and psychological assessments that establish a baseline functional level, identifies impairments, and provides targeted preventive interventions that improve a patient's health and healthrelated functioning before surgery. Prehabilitation may thus be an opportunity to help patients return quickly to the highest level of functioning possible after operation, thereby reducing surgery-related morbidity and/or mortality, decreasing the length of stay in hospital and rehabilitation, and reducing readmissions (Fig. 1) . Prehabilitation may even increase available (surgical) treatment options for high-risk patients who would otherwise not be eligible for surgical interventions based on their premorbid health status. In essence, prehabilitation changes the passive 'waiting list period' into an (pro)active 'empowerment period'.
The ability to adapt to physical stress and preservation of physiological reserve are both relevant concepts for prehabilitation. Functional capacity, as determined by cardiopulmonary exercise testing, is associated with surgical outcomes. Patients who are less fit in cardiorespiratory terms have a higher incidence of postsurgical morbidity and mortality. Impaired handgrip strength, as a measure of overall muscle condition before surgery, is also related to poorer postoperative outcomes in patients undergoing non-emergency, cardiac and non-cardiac procedures. The goal of prehabilitation is to improve these respiratory, cardiovascular and musculoskeletal fitness parameters to optimize the patient's reserves, and thereby their adaptation to surgical stress and handling of postsurgical functional recovery 2 . Besides these, the goal of prehabilitation is also to create a proactive culture throughout the continuum of care, in both its context and process, at home and even in the acute-care setting (Fig. 2) , to keep both low-and high-risk patients as active as possible.
Respiratory system
Changes in the respiratory system (during and after surgery) occur as a result of the effects of the location of the surgical incision, anaesthetics and analgesia. These include changes in lung volumes, diaphragmatic dysfunction, a decrease in respiratory muscle strength, changes in ventilation pattern, and alterations in gas exchange and response to carbon dioxide and oxygen concentrations. These changes make elderly patients more prone to developing postoperative pulmonary complications. Postoperative pulmonary complications affect functional health negatively, increase hospital morbidity and hospital stay, contribute to additional healthcare costs and can even be life-threatening. 1 Surgery in elderly people may push already gradually declining functioning and condition temporarily under the minimum level (into the critical zone), and recovery may take time. In high-risk patients, a 'sit, wait and see' option may even worsen the decline in the preoperative phase in the critical zone, thereby increasing the risk of poor performance status. Recovery will take more time and may not be complete after surgery. Prehabilitation is thought to increase the psychophysiological reserves of high-risk patients before surgery, preventing them from reaching the critical zone. Immediate postoperative mobilization and activation, increasingly possible in view of recent innovations in anaesthesiology, add to the protective effect of prehabilitation Inspiratory muscle training (IMT) has been proposed as one form of prehabilitation. IMT aims to increase inspiratory muscle strength and endurance by applying a resistive load to the inspiratory muscles to achieve a training effect. Respiratory muscle weakness is a risk factor for the development of postoperative pulmonary complications. Reductions in inspiratory and expiratory muscle strength have been demonstrated up to 12 weeks after surgery. Preoperative interventions to strengthen the inspiratory muscles improve postoperative recovery and reduce the incidence of postoperative pulmonary complications 3 . Therefore, preoperative identification of patients at high risk of developing postoperative pulmonary complications can help clinicians to identify patients who may need additional preventive care (for instance IMT) or monitoring. Risk scores and (p)rehabilitation indices are also of value for quality assessment and case-mix correction for comparing outcomes across providers.
Cardiovascular system
Cardiovascular adaptations to reduced activity are considered detrimental to the individual's health and functioning. Physical inactivity affects both the central and peripheral components of the cardiovascular system and represents cardiac deconditioning. In that sense the heart muscle responds to inactivity in a fashion similar to skeletal muscles. The heart muscle atrophies, stroke volume declines (up to 30 per cent), heart rate increases at rest and in response to activity, and the individual's cardiac capacity to respond to any level of physical activity declines. For instance, orthostatic intolerance develops as a result of a baroreceptor dysfunction and appears more rapidly in the elderly or among individuals with underlying cardiovascular conditions. Increases in orthostatic intolerance and decreases in muscle strength increase the risk of falls. Falls are common events in care settings that cause considerable morbidity and mortality for older people 4 . Cardiac deconditioning has been identified as a risk factor for cardiovascular disease and postoperative morbidity and mortality, along with hypertension, smoking and raised levels of cholesterol. The importance of regular endurance training programmes in the maintenance of healthy cardiovascular function is now well established. However, from a preventive perspective in prehabilitation, as in the case of IMT, these 2 Comprehensive overview of the continuum of care: its process steps in time (upper panel) and more continuous contextual ingredients (lower panel). The process starts with medical and functional assessments to identify high-and low-risk patients, in both the prehabilitation and postoperative phases, so that the best interventions can be implemented. The contextual ingredients -team, technology and infrastructure -should provide a proactive culture where and when possible throughout the entire perioperative period programmes must start as soon as possible in order to take advantage of the normally asymptotic response of the cardiovascular system upon physical exercise training in the short interval between diagnosis and admission/surgery. Developments in molecular biology will certainly provide more information about the underlying mechanisms involved in the improvement of cardiovascular function related to endurance training 5 .
Musculoskeletal system
Skeletal muscles are the most prevalent type of tissue in the body, and play a significant role in health and active functioning. Approximately 45 per cent of the human bodyweight is muscle, and all skeletal muscles respond to a decline in regular physical activity by atrophying, with an accompanying loss in contractility and strength. Skeletal muscle strength declines by 1-1.5 per cent per day during strict bed rest, and decreases in skeletal muscle strength as a result of immobility vary among muscle groups and muscle types. Decreases in slow-twitch fibres (type I) may account for the finding that antigravity muscles, which have a high density of type I fibres, appear to atrophy selectively as a result of immobilization compared with non-antigravity muscles. Consequently, selective atrophy is dependent on the location and function of the muscle as well as daily use of a specific muscle. This finding is important to healthcare providers because the muscle groups that lose strength most quickly as a result of immobilization, inactivity or bed rest are those involved with transferring position and ambulation 6 . A study 7 of the effect of total-body prehabilitation (aerobic and/or resistance training, preferably in the home and living context) found that prehabilitation may improve physical function of, especially, high-risk patients during the preoperative period, and a worsening of physical and psychosocial symptoms in non-exercising subjects was reported. After surgery, prehabilitated mainly high-risk participants had reduced pain and length of hospital stay, and an accelerated return to baseline physical function compared with controls 7 .
Opportunities
The ageing population will lead to an increased demand for surgical services, and perioperative care for the frail elderly may be paramount. Preoperative assessment should identify those at high and low risk of postoperative complications. Older patients in general exhibit a gradual decline in physiological function and reserves in multiple organ systems 8 . Especially frail, sedentary, elderly patients with co-morbidities, and receiving (co)-interventions such as neoadjuvant chemo(radio) therapy for cancer, may experience a steep deconditioning in the preoperative phase. This might increase the risk of loss of independence, disability, limitation of future therapeutic options, and morbidity and mortality 9 . Prehabilitation may (partly) prevent deconditioning of the respiratory, cardiovascular or musculoskeletal systems, and consequently lower the risk of postoperative morbidity and mortality. Therapeutic exercise testing and training, if indicated, are key components, besides assessment of nutritional and pharmacological status. As such, quick and easy-to-perform functional performance tests (for example the Get Up and Go Test, staircase climbing test or shuttle walk test), besides traditional risk assessment tools focused on single-organ systems or multidomain frailty assessment tools, may help in selecting high-risk patients 7, 10 . Tailored therapeutic training of patients' organ systems as well as more functional training, started as soon as possible, may reduce the incidence of postoperative adverse events and increase the likelihood of a full recovery from surgery. Preferably such a remedy can be provided by a permissive proactive culture at home as well as in the care setting. Such a culture is represented by a dedicated interdisciplinary primary and acute-care team in coalition with the patients and their informal caregivers, assisted by modern information technology (for example with decision support), adequate logistical planning of all steps in the process, and an infrastructure that invites patients and professionals to become and stay physically active as much as possible. Integrating this complex of remedies may increase the effects of prehabilitation and may even provide a means to uncover all the effects of recent and upcoming improvements of surgery and anaesthesiology. Studies are needed that focus on time-efficient methods of risk assessment of both physiological and cognitive reserves in older patients scheduled for surgery. Patients at risk of adverse outcomes can be identified early, and proactive perioperative management strategies enabled to safeguard against morbidity and reassure maintenance of independence in this growing population 2 .
